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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM, TO BE SOLVED: To provide a laser beam machining 
method in which the surface of an object to be worked is not 
melted without generating unnecessary break on the surface of the 
object. 

SOLUTION: The laser beam machining method is provided with a 
process wherein the irradiation of a laser beam is performed by 
focusing a condensing point to the interior of a piezoelectric 
element wafer 31 fixed on a wafer sheet 33 having elasticity, crack 
regions are formed in the wafer 31 along each of a plurality of first 
truncation scheduled lines which extended in a first direction in the 
wafer 31, and crack regions are formed in the wafer 31 along each 
of a plurality of second cutting scheduled lines extended in a 
second direction which intersects the first direction in the wafer 
31; and a process wherein stress is impressed to the wafer 31 
through the sheet 33, and the wafer 31 is divided into a plurality of 
piezoelectric device chips 37 along the first and the second 
truncation scheduled lines with the crack regions as starting points 
of truncations. 
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$5. ^)»r?^^-r > 5 #5r#t?affi 3 *mm urcRr*ift*ii©s&fft«:. mxmu^xi 
3t^ssntss*?i 2 lfiiisn, iif-?iS5„ 10 

C 0 0 3 5 ] 

u— -tfiniss i o o ittE etc 2 i ^e.m^^nfca^^-^^ATtisn 

satf- ^®sgp i 2 5 1\ u-fipiai i o o ±fr&mwr 2>±#.mmu 1 2 7 t 
, ^ 1 29t> *m*-z>o .MmT — zmm^ 1 2 5 1±. ing!^— ^^ra^ iniffl . 
ft© 1 1 7 T'^*Lrc«ris^©^j^^aiS3 jLtc-^tj-^s/c^o^^^-^^zHflE-r^o 

c©l£f-^^IttTXf-i'*0JaigiJ 1 1 5i!) ( Z#Xf-^l 1 3 &W)f&\ffl'T Z> £ 
tlz J: 0. RTS)t©«^tfS13 le^ 5 <fc 5 fc:TS 0 <koT. ^MSSP 1 2 5tt 

t-F7 *-AXa-.; hfcLT^tg-TSo — 9 ffllS 1 2 5 fflff!^ — 

LTii3 o^^:®®^©®^^— f&ffiwt s c c comm^r— ^ it±wum^ 
i 2 7 icigetu ^^WffligPT'^-ajiia^^^n, ^e^* 1 2 9 tcmztiZo ctuc*. 0 20 

. tr^ 1.2 9 tffi^iii^^A^g^^tiSo 

C 0 0 3 6 ] 

^tt^JSPSP 1 2 7 Xf - i^JSilgfl 1 1 5 frtE><D^r~ £ , WtiMl^— £ SUSSA 1 2 5 

^^©a®^— ^r^^A^J C n £ * feSfc LT U-1f ftigfrJ'gpgB 1 0 2 . glgl 

l 7atfXf-flHI85i l 5%lillPt*ci:fcJ:t), U-firai8ii 0 0^ 
ft^MHtS. <£ -=> T. M ® gg 1 2 7 t± 3 V e ^ - * :x - -y h £: LTiitS 0 

[0 0 3 7] 

So 0 1 ClCDU-^i!ni£t73j56^iKB^-rS/ci6£0 7Ci-^^- hTS5. ita X *f 01 

1 li^VnyJiAT-SS, 30 

[0038], 

$-f. iraX^ftifei l ©ft®iR#te£0^ L&i,>:»ftft|g§t^fc: <fc DffliJS^fSo c^jilS 
*S^tC«-3^T. ilHI^Si 1 tC*f LTSB^^}g53?.tt©lRO'>«:t/^S<0 U — If ft L £ 

?g£-r s ft© i o i (sioD.^t, imT.nm.rn i (omzitmizT 

(S 10 3) o U(t U-"»fft L <Djfcftj£ p tfinx*f«i$!a 1 tortge^ffi 

s s s fc &mc , munrnm 1 oai 3 tcfe«-r s i^-if ft l (om^t^^mmt ufesox 

1 <0 Zi^|Rl<DgllT*fe^„ C C»^i!l»*^»^J®gi5 1 .2 7 tA^Jtl^. 
[0 0 3 9] 

iDlMifel^lz-flinlill OO.^titl 0 7(Clit5. f LT, ilfRfflft© 40 

1 i 7 £ i^ft^fi§££^Tinx*f«i!&i 1 ( s 1 o 5 ) „ mm 2 tifctym^ . 

fe^-C > 5 *^ts1jQX.ttMi<80 1 Oil 3 1 2 1 IZ <fc 0 «^-T So ei©-it«-r-' 

* tiS^v 1 — >*aSgP 1 2 5(Clf.tl5o £ (DmmT— *fctt-3l^Tti £52UIg|5 1 

25«S^fflftigl 1 7 ORlffiftO^^^*® 3 ICMW? S <fc ? 8: & £ 7* S 

(S 1 0 7) „ 

[0 0 4 0] 

£<OM£,'r — £«:X-r — >?$ij®g& 1 1 5 Iz iM £> *i S 0 . Xt^ — ^f&JSiap 1 15 1., £<DM 

&T-n%:mi,z isT zixf-^ i i 3 # zs&jjmcD&mz-ez (s i o 9) o cntcfc 

5 liSSf-^Kl^^T, WRfSy-O 5 ^r#tyinXW^%l 1 ©113 Ol^I§f 50 
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— * SratWT 3„ CI cOitXm^r'-^ l±-£Wfflm& 1 2 7^^LTt^? 1 2 9 KiM e>*l 
. £tllc£ 1 2 9 t«»ff ^vi' > 5 <f£©t£^I®^S^Sn5. 

[0 0 4 1 ] 

£&fflm& 1 2 7 £«?-i6X-r v 7S 1 0 3 TftgJn/cgiiif-^ib'ATJJtiT.fc 
tK C ©^ttM-r — Ztfi^T-— iSmWSl 1 1 5tcjg£>ft£„ X-t^— i/^J'^IgP 1 1 5 t± C CD 

glif-^(i:Ic5t,>Tv U — if ft L <D*ftj£ P jb<ftni*t#i$&) i £DF<g8B i: &3 fiiBlc. Z 
ttXf->'l 1 3K<tO Jtal*f*ttl 1 % Z 1473 IrHC (Si 1 1 ) „ 
[0 0 4 2 ] 

3fcfc\ I/— f^jgl 0 1 ft^U-f^L^l^J^T, U— ifft L ^iorMi^ 1 OS 
l3 0^)if£7^>5(i:,iSn 0 U — if ft L CDilftjS P ttftllJttfil 1 ©rtgPtcGS 10 
ITi^CT-^ jSKSaSfliiiS^irai^fft^i i (D. ft ®ic<D ft- m&ZtiZo fit, g]»r^/£ 
^^>5lC}Q-5-i:5tcXlftX-^— ^10 9-^YfiX^ — i^l 1 1 £ri£I&£i£T , rgifi^S 

mm^^m^m^ ^ > 5 £ -5 fcjbqi*f««! 1 ort»fcjg«-r 3 c s 1 1 3) . * l 
5 (s 115) „ cnc j: t>. mutfn 1 *>-u 3 >^-y r^^-fj-r^o 

[0 0 4 3 ] 

$3 1 <DfH&lcMft.& P ^r^-fe-lirT, /.^X U — If ft L^Wiftv/f > 5 fc M S* L T V S 
, ?LT, XftXf-i/ 1 Og^YiXf-^l 1 1 *&m-Z*tZZ £ Icja t> , *ftj& P 

zmm^m^ > 5 iz't , ar>T&W}Z-{tT^2, 0 ctucfctK cassis (Mx-ift^vtm 20 

tt* &Rt&9M. SSr^SftMl^) 7 4 > 5 ?S o <fc ? jc Jnlflift 1 '© ft 

sc-wt-t's. cmcttK taXWft^l 1 3 t^BT^-^^V > 5 *> 8 ^nfc?F<^ 

[0 0 4 4 ] 

Sfc. si 1 fid »c «t n tf 'v iax»*» 1 {c^ft^g&iKSrjgc ^^s^T^oinittSi'&i 
1 <D'rtS|ifc: jfcftj£ p #-&fr-itT. A;i/Xb-f JtL^WSTfS^-fysciiLTi^. 

■iot- ^;l/X I> — if ft L t±JtaX*fft#J 1 L\ iPl3bfi#ltf)il3T'tt^XL/ 30 

-If ft LtiUZt A,H KlRSn&^OT^ fi5Ii«f|*'Jllt'II 3 ^j§^«<D^^ - 5? 

[00 45] 

&±IBfE bfc«t 1 mic <fcnt£ , imxfcfft^ 1 cD«.ffi 3 ictym^iS.^'f v 5 ^ e,^ 

*. t> * fp]± ^ -fr S £ £ T* ^ 3 o 
[0 0 4 6 ] 

*fc. SI 1 fitftc J;ntf. imi.ttMi<m 1 ©Sffi 3 ©ftJKr^S^-C V 5 fciigifc LS:I,mOT*\ 
ra±«DP^PiT'^So ) 5:'h?<r-t5o c n.K: «t *) . ~ tiKDiaJLti mva 1 fr.e> ? n 5 

[0047] 

SI 1 Mtcttitf % 1 cD^]»iiaxt P-if ft.*fl|v> £ <dt, 

K*y ^*fflv^fc^-r->>^-«t 0 &mm*tmJLt><-f>im£%:Zo m?Li£. Hi6ic^-r«t3 so 
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[ 0 0 4 8 ] 

<D U-^f^tm 1 5 , 17. 1 9fr £ffl»£ftfcHo<DU--(fft;&finlttgi'Kl 1 to P«3 gp ^ 

ainiMifti^gls^BAi-rSo u — ifftjg! i 9 <e><d u— if ^nioiwsi i <d 

£tt?«iKtf*g£S*3 t fctfnffilfcfcS. -ftfe, CO«T*ttEO(Dl'-(f)t® 1 5, 1 
7, 1 9 Jft%&P.£J&j£UTV*«tf, *SWtti:nfclB£Jnf U-lfJlEItfiS 

t n {f <t i> „ 

[0 0 4 9] 

ii 8« u— if ^t^^ifisttc feits *mm&m<Dm 1 0Bc<i&te<D u-"? ipx^a^ia 

■BtSlSHl?$«.. C0lti > jfitfc© U — if ftm 2 3 tf^$r^5£^-r > 5 T — 5IJ 

KEI?n;tHOtf)7 U<3£iggB 2 5 . 2 7, 2 9 41 x. T & „ 7" b ■< 9t*M& 2 5 , 2 

7 , 29 K&^Tmwnzmw-ztitc v—vyem. 2 3^e.m»^nfc u— .if 

lRlfcU-fX + +>t5i: fcT&KfiH« - *«»MH«ffc:}Bi8T*c i: rJ |g ;£ 3 „ 

[ 0 0 5 0 ] 

[S2I] 

TL i Ta0 3 A>e4Sl?AM 0 0 /tmigOElI?^iA (gffi) *1^T^5„ 
[0 0 5 1 ] 

m 2 e>jic«s«»f^«i±, h i 4 fc^-r u— if apx^b 1 o o %.zfm 19, 020 fc^ 30 
tiiA^ii^n^o @i 9 R^i 2 0 ic^kt^miz-o^Tmrnir zmm^^ x./\ 

3 Hi, SSfghLTOiAv'-h (7^;l/A) '3 3fcSfifStlT^S. cl CD ^ i /n 
->-h3 3(i, Ef*?'>iA3 1 ^^^F-r 5<ll<0®^ite#ft^Wr SlSflgS-r — X^FA^ 
#tt5:tlTI/^„ l )i/N->-h3 3li, if V^/l/^;l/^3 5 KSeJf JtlT, ^ 
1 0 7ifc-b'> h?tl5o &:}3x ffi^Ss^^ x;\ 3 1 (i v 01 9tc^^n5J:3fil. 

y 3 7 tilslSSgfl 3 9 £W 0 C <D Is] Sggfl 3 9 (± , Eti^xnS 1 

if;wxfr^3 7 mcjgjs^n-rfe 0 , 3 9 ongic nmfe/orsffi. a c 

8 0)iragi) A'lSfni^S. ^43; 0 2 0(i, Etif 'J.iaS 1 O 1*3 SP <D ^ efc 
HSPf: LTtOgf/jN^^-V ^MM9A^fig?tlfc«^^LT^5 0 40 

[0 0 5 2 ] 

•T, ^lfr#**mi:&-Sftigi®te*m (S 2 Wfcfc^TH:. L 1 T a 0 3 fr^SrSEmiR 
^^7i/N3 1 ) <Dytyk$L%fQ*m-fct 3 (S 2 0 1 ) „ 7t®lR#14t±. ^TfeTtStf^F^ffl 

«Jiflffr8c»LTliae L < t±©iR<04>;S:^i&fi<D U-if ft L ^rffil*^ i. U — if KM 
1 0 1 SriUS?" 3 (S 203) o 31 2 08»C:j3^Tt±. £*&&5tf 1 0 6 4 n mT'fcS^ 
ybX& (PW) SOYAGU-fAilSSntl,^,, C <D Y A G P — if « ; X <9 $t *) 

iSLJiMtf 2 0 H z -pfc tK ^Mfiili'ensfSO, H;l/7l*^^tt 3 0 0 ,i J T 
6^. $ft« Y A G U — if fr£ttil*£ft3 P — ifft L <DX#-y HSt±, 2 0(imgSt-$ 50 
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[0 0 5 3 ] 

>xic. mmttmunvB* *mm? z cs 2 0 5) „ ns 
k:, i^-tf ft l ©«*fc*iqifc43W-s9i»f3fafe*m<DSffi cu-if ft l ©ASti) ^eoi/ 

-Ifft L <D*ft'j£©£ffi« (&»*) ^ifc^lT -5 ( S 2 0 7 ) „ U-lfft L ©«3t^O|| 

I?©l/2(Dl£lg?n5o 
[0 0 5 4 ] 

0 2 2 tC^2f*l3 i 3 fc, nm<D ft L ©ifcft,£ P £Dfi[Bt±. ^8ft*fJtfcm#HM 10 

<d^$473(rjt'0 z»xf- s> i i 3 <D&mm xmmnm.um(Dmmm = m^<D \s—*fyt l 

<D*ftj£^SjfiJ ^i/^iitfiOioil fclcfcS. P — if ft 'l <£>ifcft j£<DM« 

X- Y - ZiXf- (^^SfcJg^iifcVTfci. XiXf-i/*l 0 9> Y«Xf->'l 
1 lRlfZiXf-->*l 1 3K:<fc»?<ffig;*tl3) ±tcBBg£ftfc«g£fl 0 7 (cJtLT^ 

x/n->- h 3 3 ic&wz titcvimttMtttn*m&? z cs 20 9) „ so tmeses 

MfflftSil 1 7fr6ft;£ffi*fbT. Hl»Ufc«*«»f»aittSfc!!g»f * 20 

0 ^lt, mmm^- 1 2 lt'catgiti^^T^ u-:*fft l ©iiiftjStf^BTttSitm 

©a®±tc&fi-r § J: r> K ZiiXx — v> 1 1 3 ^^i?tT7t- * X 1$ g fr 5 (S2 

1 1) „ ccfa, lifflin 1 7 K<t o Ttte. tizEEnm? ■> 3 l^iig^i 
^a^is^i 2 1 fc«fc »3ffl«L. mm^—^mm^ 12 5 iigsti^^T^ ms? 

fflftigi 1 1 7 £nfeft*«tn«»**m©aiB±^&j£**S.S.fc 3 (c Zft&X^-^ 

1 1 3 0ilfiI^ft£U, X-^— 5>»J»S5 1 1 5fCffi^j-r^ 0 XT-zSMfflSH. 1 1 5tt 
» »«-r — **&S6P 1 2 5 *>£<Dffi*j<I#{c*-o-^T. Z ff&Xx — s> 1 l 3 o&fb&BJP 

-If ft L OAftjS5r^J»fM**J^^a®i:tc{si«^-^Sfc46<Ofi[@fc* 5 i^KZftXf 

13 %SW»T S. 30 
[0 0 5 5 ] 

tm/Bftji 117*^ aiii?tift)t©7t-Axiitfgt)5 u— if ft l <omytM. 
*ty&ttmtin(Dmzj&zf®tfmicMfcisrcMft&ic&mi£-ez> (s 2 1 3) . cct*i± 

ttZfl&Xx-^ 1 1 3^U--ifftLOft«l73(pI^^»^-y:SJ;3fc. '£ ft BUB 8* 12 7tf 

7.7-— *jum&i 1 5 tW7jm^^r^ k> . tb^d^^^tt^x^-^siaisp 1 1 s^zi 

fc^lSLT^^^nfcU--tfft Lc0*ft*O^fiL*»rctt ZffiXir-^ 1 1 3 * If ft 

LcoytmyifoK&wiz&zc tici*), ifft l ^*ft^«DW»fW^««cDrtgi5'\<DE 

i*^7t5 (S 2 1 5) o 40 
[0 0 5 6] 

; u-ifft l (DMTt&cowMttmtintDfHtfi^cDEzwtfZcT-rz is-vytLttwrntt 

MttiUlcmMT Z> t ttfc:. 3fM©9)Bi/^->icLfti!)^TXfiX7 : —->* 1 0 9iIfYi 
Xx-v? 1 1 1 (S 2 1- 7) o I'-lfft^* 1 0 i e.ffift£nfc l^-1fft L 

{±, 0 2 2 lZ7jk-$rL%> <fc ^ t % MfflUl/Xl 0 5tiD, ISSggfl 3 9 (DfSlcB 

ffcZtltcffife (Dmma (±2 L£:«fc 5 fc. 8 0 /* m ) {C Eg tr E^IR^ £ i 3 1 <D fH SP lz 

3 1 A^]ia©tif^<Xf7 ^3 7 ^glfS fc^lc. 18 T 3 III Sg g& 3 9 4>|ii|f<:Jg 

«?n/ip^^^ u- v if ft l *«ja«*n*«t ^ fcm^^tiTtiO. i>-tfft LvmmttMtt 
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[ 0 0 5 7 ] 

ccT-. mmnrnmnicmmztiz u-vkl t± x muvx io5(ao> 022 
tc^^n^ <t 3 ic» ff^^^ fxn3 1 (Dm.m ( u-im l # a»t 3®) tcjgfig^tifc 

(HlKgP3 9 IC U-*fft. L ^M^ft^t^^TSsft^ftS, CCDXolC. 0 Sg gff 3 9 K. \y 
-^Lft^lt^ft&^fiT'I^-^ftL^ftftir^CfcfcJ; 0. l^-tf ft L tflSSSgfl 3 
9 fcAI>f-r?.^^RS <* d ttfft, (s]^gP3 9 ^ U — *f ft Lfr^SStSil i:#T*^3o 
[0 0 5 8] 

is-yyem 1 o 1 zmxztirc u-*r ft l mmm?*} i ©rtaHcmft-s p 

tfffiit 3<t ? fc*)tS*, C<D£tft*5 P K3sl* 3 U— -»fft L ^ai^^U^-^S^^JWrW 
[ 0 0 5 9 ] 

#JC, B 2 3 ~E2 7 fcS^I^T. ^-tf^L£D*^^^^»?Hi:T^5 -v ^^Jg^-T 
SjfitO^TKWtS. 0 2 3 fc^£ft3BSK7^&^ttM»r#Si*m3 2 (ftjSj®4±# 
ft) fc»LT> 9J»T*tgi# Sft 3 2 OrtSPtc b — If ft L S <fc 3 IE U — +fft 

L 5Mt5C £ tc,fc »3 . 02 4R^§2 5{C^?tl5J;9(i:, 2 rt SP 

l vmft&tf is-^K l <DKmc$im? 3 2 osmirj d ic&m? z <£ 3 20 

[0 0 6 0] 

u-*?ytm 1 0 1 u— if^t l ^w^i/xtttcffi^sns c u-tFft Lco;g 

•t 3 ICx #J#r*f*Mft 3 20ft#73(RlDfc?SoT — Ifft L<D^S^^d62> l/H±SJ$r3t 

Sfi3 2 to^i&agtc^iS vfcf^m^m i,TW.$t<D 5 5 v ^ si^ 9 ftri^ < c t 

t) . 'H 2 6 testis <fc 5 * *y -y tmm 9 IKI 0 IK! ffi £ S < LT, Jg JiJc £ ft -S * ^ -y ^ 

U<D&mM&*micm< t S C fc «fc D . i2 7CS?n5J:5K, ^>y ^Sii§S9#. 30 
U-tfft L©«7aft&3 Wilig»T*fgi#ft 3 2<D&®j73IrK "T 15 U— «f ft L Ojflft . 

ft&*7 ?mw9 <dso commit, ^-^ythcDmij&Lmr&^R^wmM^ttns 2 

T*^S„ l^-+fftL<£>|§*) ILSiStRtf«»r^fttiS 3 2 <D^|&i$S:£ia< t5 

[0 0 6 1 ] 

±SL/i:SfS©ftlr/^- ^ 1 18 T ^ 7 7 ^ I« 9 tfiBB?? tl5 J: (S 2 1 9) „ 

#fcjS*l£:£ CStT^ «J»r;Wiifcm<DrtgB (*ft£Ktf^<Di£ei) Jgfig£ ftTc * 40 

^ >y tmms £j£ft£-tt:T. SJfttttiifcm*^ ^ -y *f|i£9 tfM^ft/cfeBT-SJiSr-r* 

( S 2 2 1 ) . 

[0 0 6 2] 

&tc. @2 8~@3 2$:#f,LT > mm wta iz «t 5 mgmm a n<D mm O T 
emmm^v .m3 1 ) +>->'7'7b*7b^3 5 tc^^^ nfc->i^~>- 1-33 

K?lfi*7{'3 4 M£ ft 5 8*11 ^v:/ (s^-e--T) v infiE — — K;i/ 3 6 (if flEgp«) 
. inff-— K;i/3 6%^S!i^-^s/ci60iraJE-— K;i/Si&#g (0^-^-r) f^ttt^ 
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fc*5, 12 8-0 3 2tfc^Tti, IsI^gP 3 9 ©0^^r*R§ LTt/^o 
[0 0 6 3 ] 

m. z f^-< xf 7^3 7 fc:*fjs-t 5 (as tees 3 1?--*- 7^34 ^jS-cj^t^^ < „ essi^-** -y ^ 

3 4 ^»it5Eff;WXf7^3 7 tcifiSfe L < {i^jg^-frfc^^TK^I^^^Sa 
fcfFftSf C fcK J: !> » "H 2 9 tc^^ns «fc 5 te, 96313^ -y ^ 3 4^^sS-rSffi*^ 
/<! -T X ^ -y :/ 3 7 (Hi?^!/N3 1 ) ^M2-e3 0 y * 3 4 fc^s-r^BE 

lf^WXf77'3 7 (EttfU^P'? x/-\ 3 1 ) % ® * £ £ fc, 03Ofc:;S2nS<fc-9fc: 
. 'JiA^-hSSOlffi (Eflf ^iaS l*'Si?tlftI«DiI) <Ufr 6#j||-f 5 
JEW^/WX^-y :/ 3 7 tcWjS-T £{u©fc:;ta£E — — Y A> 3 6 £;g»j£-t*3 0 10 
[0 0 6 4 ] 

SOEE — — K/P 3 6 i /\^ — h 3 3 ©aitagLT^ £ g^iui± — — K;l/3 6 

. t , •> x'^s/— h 3 3 t^mt % tmctam- - yjv 3 6 1 «t »> e«^?>7 x^ 

3 1 Icfl-gPfr £ jS^^rEPfin^tlT. ^ ^ -y ^Higc 9 A'iiJnTl>5 x ^gfl^fc: fS*j # 

$ TfiStg-r -5 C fc-JC <fc <0 , SlUR?^ x A3 1 tt', 0 3 llci?tl«iat> ^glf 
lf'HXf77'3 7 0*»lc6.^r»(fJnT, E*7^W X ^ -y :/ 3 7*^^*?^ 
xA3 1 frWBSftS CI ilK&S,, %*5 X ^x^fy — h 3 3 It . HLftJ; 5 fcttlttt 

t5o 20 
[0 0 6 5 ] 

Eif/WXf7 :/3 7#JEltiK : ?'7x,'\3 1 *>* 5 # ft « £8531^^ -y ^ 3 4R[f 
ADJE-— K;l/ 3 6^-7 xa->- h 3 3 £ mtl £ 7j ft fcl^ft 2 -tt 5 0 -V 7^34S 

tfJtall-— K;l/ 3 6 t » ^H^ftfcEEST^WX^-y ^3 7 ttKSI.^-fr -y * 3 
4(Cif LT^5©T\ 03 2t^?nSA3t, f x a->- (- 3 3 A^lJtlS C t fc 

^HIB^IrHc^ x »S?tlTK?lf + y ^ 3 4(c!Rf LT^Sfff fA--<xf-77"3 7 
>)iAi/-h3 3£SJfjnT^§)III?'>iA3 1 (^®) t^^*yi7-iSE 

• ilffflSf^iSnftElf y ^3 7 Rtfffl«f 7X/N3 1 (Dtfcftttft o «fc ? 30 

tttii' 1 . JSSi^ffctc <fc t) «#rttt4#^*a»r-r-5 7??£ £ LTti. gpo 2* fc 0 7 -y ^ 

^^9^j^fig$nfc^)»fwm«^fcMLrja*^(t^#^?.^a^#ffi-rSo c<o«fc ? ic 
. wmttMitintett LTjas^ft^r^^ * c t k <t _*> . ^77^i«9^igi?nti.\s 
tms#fc:j!&jS:fc-*£ t;?ti, >y tmm, 9 Mft?^T^K;tt**m;&*ia»T-r& c 

[0 0 6 6 ] 

-5 fc, ^ 2 tfiJicfc^Ttt. I3tffli/yX 1 0 5tCiv, U — +P ftjgl 1 0 1 Tb^ffi 
. fifS'ftfcU— «f3fc-L*. *<0jR3fcjSA^iiatt»8 (E«f7xA3 1) ©rtSBfc&H 

Tte^R^^^ia^^tc^/h^ ^ v y tmm 9 "tfjgdtsfts. ^lt, f ijnfc^7 7 

^I«9K!fi7T«]||iJn5©T, «J»r£07?r&J^^te^lp]± « Br ?5 (rI CO 0J M * 
.&BlCffo £ ttf.T'^Z* $7c. Y13 >y *.fci5'^ > ^7* }c tfc L T . ^"-f > 

[0 0 6 7 ] 50 
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[0 0 6 8 ] 

Sfc. iflff-- K/l/3 6 *ffl^Tft3i®tt*m (SUs^-? x^n 3 1 ) fc faj] * hU X. Z> 
[0 0 6 9 ] 

3:7c. M%L(D[Eim%i3 9 a* fig £ n fc S^iR^ ? x /n 3 1 (ftigiUfctm) ^S-ffiH^ 10 

^wx^-y^3 7 «fc^j»?»if^-^^-a-. mytmis>x 1 o 5fc<t t>. mm? z®&t®3 
{5Bfc:*5iAT, Efif)xA3 i zmmicmm-? c fc #t-^ -s 0 

[0070 ] 

tfc, ftaaI14*m (JEMfS^^x^S 1) W±U-1f7 , £L;&j£4LTlftft 
U — if ft L <Dftl4fc3SM-r 57? flu fc fc tl l£W.3ZT %> 75 (rI fc ©IS ^ it 3 ct(:i0 v 
^77^g«9 tfMyt&<D&WjJj [&Ifcift-=> TM^Wtc^fig^n^ C fcfcfc *) , W»r<D?3 |q] 

.[0 0 7 1 ] 20 

£fc, 31 2 #|fc:te^TH:. S§ft*»ft#i$ fc As£&^rc&5£mm&<r)mffi.Wj±<r)rc!&(Dm 

[0 0 7 2 ] 

£fc 2 Mtc*jv^rr±. astKgp (*^-y**i«9) ©Mtfiz-f^LtisifiM 

talCT^.lStlSfcii^ ^-ftty H * -y # <fc 3 is>iflzlslf2,7ls— K<DW:X 
ft. S^®S^^KS*^tii, c tl±ts:^ a %tc. Sg 2 0>|fc*5V-T{±. ±£ELfcJ:3fc. 

(>^-y^MiS9) OJgfigtf U— tfft L fc J: & # « fcfe ira X fc T H 51 £ tl 3 fci>>. ft 
>SJ§ttfcm£:5£i£fcgj»f Li^, ftjSJ®14»3ft;£#J DfiE< «fc? i«|;^-yCfioT, 
ft2ji14#^^:^»r-r 5 d fc # wr ffi T £ £ „ *f§BJa«. M^LfcS 2 0!!fcPg5t£n3 <D 

fcfcxlf, ftigi®ttfcm«:ff*lR^ -7 x^ 3 1 fc&g£*i3C fc&< N ^mWtr 30 
x'v fyXlgffgoTfeJ;^. U-^ytM 101^ -5 ftJSilte** n<Dft W. 

iR#ttfc«^LTaas«RTtgT^^o 2 0yfci5i^Tte, e^MSPfc lt, u-if 

«L?Mt5L fcfcj; S^/h&^-y * SUS 9 ttrntiZt 2> <fc 3 fc LT^£#. cinfcK 
5n5fe©T'ttS^„ fc fc &{£ . W — if ftM l 0 1 fc LTSS/^;1/X V~ tfftS (fc fc 

if, 7iAh# (f s) u-if) ^ffl^sci-p, mmmm<t ammmm) fc<k3E&ftgfl 
•yrs c fc * < ytM&Qttnitwm t & c t #t ^ 5 0 

[0 0 7 3 ] 

— -Ifft L * — AXll^ff5 J: 3 fc LT^5tf> C«fcK6.n«Ct4<, *ftffl U 40 
>X 1 0 5 * U — +Tft L ©ft^Ta (Rlfc^K^ <1 fc fc <fc »3 7 t-AXlI^ff ^ «t 5 fc 

[0 0 7 4 ] 

$fc u-ifiinias l o o fc43^^T> 3ri©«K/^-yfcLfctf oTX$6xf-->' 
1 0 9RtfY«Xf—>*l 1 1 .5^1t3<fc 5 fc LTl^atf. cnfcBl^n^ C fc* < % 
l^-^lfft L *ffim<D9]m;<l2->lc Lfc*<o T^S-T ^5 <fc 3 fc LT t «kV>„ 
[ 0 0 7 5 ] 

%tc, K?|f t 7 ^ 3 4 KEtl? ^iA3 1 iSiJtftiic, finff^— F;l/3 6fc 
<fc >)JE*«? x/s 3 l^^itSA^KLT^Stf, ilftiCl^nS C fc & < , j&Dff- 
-K;l/3 6fc J: t)jE«^?^x/N3 1 ?:«J»iLfc^fc. «»r#jg;£ n fc EES 7 s ^ ^ X 5^ -y 50 
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7 3 7 *®t3\?-* -y ? 3 4 icn&mZitZ £ ? iz^X t> 9531 ^ ^ -y * 3 4 tc ffi 

mm^V x^3 1 fc&fc, fiPEE — — Kyi/ 3 6 tc4 9 ffimsfl^ ? x ^ 3 1 £^8t 

f & d i: tC J: t> , ftlf^IfnftEtf/KXf-y 7* 3 7 <D^ffi +• y £ 3 4 T 

[0 0 7 6 ] 

^rffjffl LT7*- AXU^ff^ C tA'T'f 5„ C © if ti . ^-f' ^ a -y ^ 5 ^ — l 
0 3*ffl^5ftb»)CA-757-5:BJl,\ c cDa-7 5 7-h U-f fig 1 0 1 kcD?3 

Kv-+r%m i o i ^<om*)ytitwm-?2>& ? %«f«?=&Egt5^g*^3 0 10 
cot*, y *~i3 7,mm^'po a. &> (d — *r ytnc x. *)wmttmttHic?*-¥tf£t 
'ft^i^.t, ^ * — #xmbb${c u— if Tfej® i o i ssit* ns u— -f ft l (omttit, 

[0 0 7 7 ] 
[0 0 7 8 ] 

*»wfc«* jfcaiatt'»so«i*f*ffi tts ' ■9 , 3fc»*» s m#t i>-if ft*. ^<djr 
3t^«««aiatt#s©rtffifc:fli[«-r « «fc 5 icmyt ftMte»**©rtanc*sw-**ftji§i- 

Rtf *©ifi ft© Jigs j£j«igfc . JEjJjE£ nfc#fCgp©fii«fc: T 

[0079]" 
*5IH^(C^^7l£aillk«^©^J»f73ST-{4, iS*|)B)Sllli:6v»T, U-+fft©jftft 

j£tf3fcjS»te»S<oi*3«fcfliB-r*<fc ^ fc:L'-tfft**.ft-rs c i:T*, ft»»tetm©rt ' 
SBK.fi'W-saiXejSRtf-fOiSfifO^fcgfeKWtf Jg«*tl«o 9J#rX@T*{4, m^:*n/cafe 

m. =f-~j tr>^*fesi/H4«^g®T*<D^^-y ^ RrHgtttii46T«< s 

fc\ ft»»tt*m»i, fSg?ftft«S^©ftBTW»rSn«OT?> #J»r©73lp]S5£14*<|q] 
±U «IBf35rieBOIW»*SSte:ff P C EtfV**. -v^e > F ± >y $ &c4 3 ?v 

nfcftm&itttnv&itm^? ^ ttpnimtftZo c*i5©*s3i\ ^B^tcintf, 30 

[0 0 8 0 ] 

*%B^{c^^7l£SJiittW^©^]«f73 J* ^ *5V-T(4, i: A, H «^ fc'* 
[0 0 8 1 ] 

*%B^^£:^^^^^g^4«•^^o^JWf7ij^^i:fe^^T^4, &MS5©M# i^--»f ftic 4 

&ZftM&&ttft(D9]mj3mic1S^TlZ. ±^Lfc4 -5lc^«gi5©^figA^ — -»fftK:4.3 40 
[ 0 0 8 2 ] 

ftj§JI14*mK«. ?ti!{©®&f$tf Jgj£i*nT:}3 *K Sfc K M figXg tc fc T , 
4?£b--!fft£:jilftL, i&Sgi^ffiJiiScS-tf 3 £1 ttf&m L^„ d © 4 o £ Jfj£ b . 

[0 0 8 3 ] 
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$ti*i^fiTU'-1f7 , 6?:*^c-r C £{c<fc *> . u— if ft # 0 & gp XM 1 2> <V * ffi <r C 
[0 0 8 4 ] 

i:7c, afcjtgPJfcfigXg^&i^T, jfcft« U — IfJfcOJteffti: S^ST -5 75 ft tc 3 

3t3tgflJ£fi£Xgfc::fs^T, jftft^ U — If ft<Dft$l& £ S^ST 3 7? ft (c £ 3 

10 0 8 5 ] 

S.t>*^©jfi^©*^ ^v-y^J^ESc^-tir-Si'^-y ^ fig X g i: , Jgfig^nfc^^-y^cOfiE 
[0 0 8 6] 

«3fc9*«f6lira*fc: <fc t3«fiE^n/£^7 -y ^fc^oT<Z]igr£4'l£©T, Br <D 7j ft 14 
tfftXL. «J»f^rift©»J»*SJBK:fT5 c fc^TfSS. £fc. ^ny?*?>tj:« 
>-f S/ >7lCtt IT. < t5C ttf T'f, 1 O ©ft iSil 6% 

wsnft3fcajatt»so»*i«-«f»r c f^RTiiifca:*. ctieots*. *«ififcj:njf. 

[ 0 0 8 7 ] 
[0088] 

#f^{c&3ft3®te#&©W»r73 .ffi icfev^Ttt, -7^-y >©Mtf P-lfftfc: 
J: 8*SI»lraiETSS«jns Iktb's G£ * © & fl5 © <fc -5 ic^-Y-VtV F * y * K J: S'^'f 

lc«3ft3ai4#:ft©^»r;73&tc:l3^T{±. XJEUfcfc 3 tc « v *©M#U-ifftfc: 
<fc S^SfefeiraxtcTll^^n^fcfe, ftMtttfsft^^fc^HffLS:^ ft3tSi£*m£ 

[0 0 8 9 ] 40 

. £fc. ^SrXiiKlo^T. JB;fi22nfc*^ ;y *^fiTS£^3 c t K J: 9 ftSate#£t.£ 
^JUrf* C ttfijf £ LV>„ C<DJ:5E> ^JUfXSfcfcl/^T. &f£.Ztl1t 5 =7 V 5 £fi£S2 

[0 0 9 0] 

i.fc. ^iigcfe^t, f¥Etf#«ffi^« ftj§att#iftfc:j5:fr£ftn* § c t tc «t 0 , 
tc^juf-rsii tttx-zzo . 50 
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[ 0 0 9 1 ] 

©ia«©*fc»i«snfcaKasofi[aK:T3teaatt«s*«i»f^-*«»f#e'i:, * fit*, ft 

[0 0 9 2 ] 

©rtSBtefcWS U — +f ft cDMft&J&Zf t <D3fi& © * n 3 Hfc jtSfl© ffiBT-TtSate 

0 > fgSS#ffii&Tffi < . ^-f' ->>^"{i, /^y t:>^5tMJt}MIT'ffl*7 -y t? 

1 1 > F * 7 ? H: <t S ^-f -» yic Jt L T, ar-f 5/ V-if** 

<D*SJH. #-»i»ti: .fcfttf, ««>TSg.aoagjK:#»jBtt*m:&«JWfr 5 c £ A'T*f 3„ 
[0 0 9 3 ] 

*»Wte««3taait»SOi!!I»fSlHK:.fe^T{4 % A, £ & V> 20 

^H^-r 3 H £ A'?f 5„ 
[0 0 9 4 ] 

MfinX^T.Jg^c^nSfeib. fi£3fe<£>&ffi<£> £ ? t^f^ttv -y Jfcil i^V S/ >■ ^ tc 
fcttS:/^- K©if:X1±. &.&#£90NJB D5 c £ tt&i^o 3: / * fg H£ 3 ft 

T^fig*tlSfci6. ftiSai4*m£:f£±t;:^i$r SlIttMS^'3ft<<);5.§« 

[0 0 9 5 ]. 30 

*«Wfc«*3tjSiattttso«i»fiiai»±» -tf ftin£, ftaateWM^-r&ffi^ 
■? % £ ? icmkz *t zyt^m? t . 3feaatt»s©F«3fflte43tts u-^f ft©sift.£&.tf * 

c £ * £ b T 1/^3 o 
[0096] 

*^B^^«S^Saii#»©W»fSB-e(±. ft3MR?fc«fc'K ft<D*ftj£#ftj§ 

att**^©rtgptcfis-rs«t ? tc is-ifftttmytztiz c niftjsicjso-s u-ifft 

ft 3 *5 y ^5:ec«^Hl:T^Satt«^?r«»r-rs©T, )fcSatt#^tt. 
©ft^MML < {±ft¥#J*&IS®ilfc«fc S lS?nft* 7 7 TBtfS^^Br^ft 
3Cfc£&*K ISKStf @*6T<£< . ^-f->>^"«, -y t! > 7& 3 ^ iift^SIf <D ? 
-y *^#§g£-f 3 RlB6ttt>8gi6T(S < & £ „ ftj§a&*m«. *IcS&-dT 

. £fe> ^'i'-^^v K* -y ^t«J;S^^->v^*fcitbT, £V f;/4r«*/.hS < T 5 <i i: 
T'tS. 50 



(18) 



JP 3761567 B2 2006.3.29 



[0 0 9 7 ] 

s &mm#(omwtffiik<orctf>(Dmmfo&7ktf7Fmt%:*) . mm urn tod k?^ •? □ -txib 

[0 0 9 8 ] 

$fc, *»Wfc«*3teaatt«»o«iBf*'IUi:43^Ttt» *#U-lfftfc:«fcS#E 
&8iSnX{CTJgJ5E£ftSfci6; fi£3fe©Kfl5<D<fc5 ^* -V ^& > HA >y.£*c«k S^-f^iX^" 

3taja_tt**»'0«J»f*«K:te^TH:» L J: ^ fc ? <5 y ? U— if Jfejc «fc S 

XfcT^fig^tiS . «aifltt#»*3fe^te:«JBf Lftv», ftil»te*m*« »5 SE < <fc -5 10 

[0 0 9 9 ] 
[0100] 

w*T*e»*©!Bfe:»k*.*i/fcia«ic.»tr3ifcaiitt*rR*«-ort«tejii3fc 20 

^tf fitts i 5 1C U-!f)t**)tt 5 c ttf»$Ll/\ ilOiafclliSLftl^ 
[0 10 1 ] 

%tZ> C t ic J: U-1f fttfSSSglU;: A»-rs©^rl»<*c t#T#. [s]Sga5£: U — if ft 
[0102] 

rfc, *7t^*lx-1f^<7D^|fth3?MTS^I^{c^l!i^-y:Sfc46<D^^jS^i!,^g^|| 30 

»S-e-Sfci&0*3fcjS»»*S*HfcfBA S CttcJ: K>\ 5? y ? £ jfc ft ,6 <D 1£ ft 7? IrJ fc 
»oTai«C)git§ c t^pltgi:^ t) „ ^]»f^77[R]$Stt^J: t) — ^ iRj_h IT, «)Br 

[B®©B#&IKf«] 
[0103] 

CH 1 ] *$zMBnic&Z> \s — If taX7ai*^ <fc o T U — if Jfllf ©JolWi^Of I0T 
35 S o 

CH 2 ] H l fc*_-riinX3#*»on'-ii»fe:J9o fcSfffiHTfeSo 

[S3] *nMJ&mic&& U — if IniTJSt «fc SU— if toit©iDi}4ti«¥I@T'S 40 

So 

[@4] i3titJDlMfil«IV-IVS{c}SofciiIif$5o 
. [0 5 ] 3 fc»r®0TSSo 

[@6] *^M^^tC^S U-ifitaX7?S^ J; oT«^arnfeftPX^^^©^F®0T^S 

o 

.a 

[@9] **ffi®ffifc^s U-lflniX7?ao^ 2 I@Jc43^SiraX«^^<D»rffiaT'feS 50 
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o 

im i o ] *mmBmic&z u-tf irax^ j£<dui 3 igicfeitsinistucfffiir^ 

So 

CHI 1] *mt&BMlc&% U — tsaJL?5~&<Dm 4 Igfc:*50- *fti'li**»0»r-affH-p* 
S„ 

C0 1 2 ] *HSSJgffit#S U — If ftPX73^{C<t *) « » 2: ft S"J 3 >"} jaC- ^{Cfe 

C0 1 4 ] ^mmmrnvm 1 tfdtc&s i^— ifbQjijj&iz&m-e^z u— +fijpx8@<9«Ens 10 

til 5] 1 Wlfc^S U — *f bQJLjjm It Mm? 2>tclt><D 7 a — ^--v— h T 

$0 3 o • 

S fc#<D2iPX*f#l ! &l<£> 5 F 1 ®0-?;fc So 

C0 17] l^-tf^^A^S(^K-rs**Sg^^<75^ 1 Mt^S U--»f Apx^?4^iKH^-r 
3«5i;0-??;fc So 

im i 8 ] u-vftsftta'afcis-rs^fgftjBtsoas 1 eat « sua© u-tfi&px75-?£*si 
»5!-rs«i5£HT?**. 

ca i 9 3 2 ffDfc*'^T» iAf- > ic&t$-$*ircVim<Di£mm?'y 3L 20 

[020] *^8SJg?i£>gl 2 0Ufc::j3t,>T. ^lAiz-t-t^^^nftttifDEli?'?! 

C0 2 i ] *mmmm<Dm 2 «!Uc«s£i»r3f j£*att«iT s tc^ny - n^s. 

#**<9»rffi0-C i ;& 3„ 
<D ¥ si 0 T* $> & „ 

[02 4] 0 2 3 ^S-r^SJlttW^OXXIV-XXIV^^^o /-c#rffi0T-&3„ 

[025] 0 2 3 tc^-rTts^tttt^cDxxv-xxv^fcjeo rcmMmT&Zo 30 

[026] *7fe^<D^»ia«*a < Lfc»^»«:45W*H 2 3 (c ^"T JfeSiittW **<D XXV- X 
XVlgtfto /c»rffi0T*&3o 

[0 2 7 ] Du^Ogllfi?:? c,fca< Lfc*§-£-fc:}3ttS0 2 3 ^ f ft 3S jS # <D 
XXV-XXVj&tCjGo ftfifllT'SS. 

[0 2 8 ] ^mmmm<Dm 2 #Hc&sgj»r;&j£<DMi 1 ii^^Eiif^iAiciri 

C02 9] *^fiSJK^©m 2 0>JtC^S^J»f^riS©^ 2 Xg^^-rff««'?'> x>-\#tD»fffi 
0T'&3„ 

C0 3 0] *^]Sg^^O^2^](C^S^J»r73?i'0m3 X@^^-rE«^TF">i/N§i0»r® 
07J5. 40 

[03i] *mmBM(om zmic^^^jm^^^m 4 ig^itEii?') x/Nt?<o»r® 

[03 2] *^fi{i}g^©^2 0iJtC^S^J»f7ja<O^5X@^r^-rE*«? ^x/\^©»r® 

■'CffiF#<0K*n 
[0104] 

1 5-Mf$7^V> 7 9 3 l : Ef 

jR^x/V. 3 3 -^lA-/- K 3 7 -ff*7VWX^-'y L-U — -»f3t> P -Jfcjfc 
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